/. —> 1t —> W had

L]
Run 1679533 Event 10203273 Mon Feb 10 16:22:58 2003 ¢ PreseleCtlon

ET zcale: 11 GeV

e Efficiencies (muon)
 Backgrounds + Cuts
e Trigger

e Back to the Tau

e ..and what remains to
be done

Thursday, March 13th Z — 1t — u had



Preselection

e The Muon: e The Tau
—medium —Tau object with >=1
—track match (Saclay, track
not axial) — not the same object as
—use central track muon
momentum § soof
—pT > 15 GeV (at first) % :
—for signal: muon sonf-
1solation 2]

100

L R EEENI NN NI FEENE ANE NS RN FE R R
GO 01 02 03 04 05 06 07 08 09 1

v ET1+ET2/X ET
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Muon efficiencies

e acceptance*pT

e reconstruction | Requirement Efficiency
e track match within fiducial region | 0.690 £ 0.005
pT above 6 GeV 0.449 + 0.027

* trigger pT above 15 GeV 0.216 = 0.027
—L1 L1 trigger 0.955 £ 0.013
1.2 L2 trigger 0.916 = 0.007

+ timing reconstruction .85+
track match 0.9 £

timing 0.989 + 0.0024
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Muon acceptance™

pl

3 T
ey § |
use Z MM MC 1:1 i Egg:: :..E. T .Eﬁﬂ EE'“’-'
Attt SRt
use MC reco-etf to  “§ i %%;_ i 8
define region “where “{iilias: 2 Ser |
L) B ﬁ A —— in fiducial
detector 1s e 02 WZ fiducial
‘2: ......... I lll.....ll.l...l....lll ..... II.. u.lll| n|.|.|.|n|.:'|-flf|T|T}i:{{f:'lal.lunlnin L..

use generator level %

MC to determine
acceptance*pT cut

smear Gen-level pT to
reproduce Z-width (W
WV measurement)

Z — 1t — u had

L

smear pT

=2
£

—a—smear pT {+}"§ """"

=
d

0 5 10 15 20 25 30 35 40
u pT, u from 1 decay



Muon Reco-Eftficiency

e Use di-u events in mutrk-skim
* Require events to have Trigger w. 1 L2 n

e Tagging u of medium quality w. track, matched to L2 n ->
2nd w unbiased

e Second u track (+cal), invariant mass of dimu: Z or J/psi

= a0 loose eff: 1.021 +- nan —
g medium eff: 0.876 +- 0.008 {ﬂ:-; medium eff: 0.873 + 0.011
= 70 tight eff: 0.833 +- 0.009 —oooof- tight eff: 0.810 + 0.013
E &a ?:
50 NS00
40 —all
- iooor —loose |
—medium |
20 o0 tight 1
10 |
uEI:I. — -TD. — -BD = 1] 100 ‘I1l:]- = l‘l.'El:] = 2.2 2.4 =.5 2.8 a3 =2 =44 3.6 .8 i3
invmass u-u, AR invmass u-u, AR
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Muon Track*Match Efficiency

e Use two methods:
test+tag + count #evts.
with 0,1 or 2 matches

e Use J/ps1 + Z peak

e Start from di-mu
stream, require two
medium muons
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Muon Trlgger Efficiency - L1

e Use top
muTrig skim

e Check L1 AO
terms

Thursday, March 13th

v/0.05

0.6

0.4

0.2

[+4] u.n-.

=15 -1
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detector n u

<15 -1 05 0 05 1 1.5 2

e

“'\---"\':F,, ‘m" *""ﬂf'
ra " f
K B

- ‘I .':‘.‘"'0'.."

« —— mu1pixatx
—— mu1pbowtxod
—— mu1ptxatxx

' pT u =6 GeV

nu
Z — 1t — u had

ev/1 GeV

T et ety +H+i+la|+.|.ﬂ|.++'+*
osf A +}.|,‘**++ ‘|'LHH‘ .IH'}-HH:*
- | eff pT > 6.: 0.959 +- 0.001
0.6 _
" | eff pT=15: 0.958 +- 0.002
oar-- —— mu ptxatxx
- - 55 - mul phowbox
o2 - - muiptxetxx
i - mul ptxbixx
pagilbssilesaslasaslonsalinsalisoalosaslosaslassg

ﬂl 5 10 15 20 25 30 35 40 45 50

pT u



Muon Trigger Efficiency- L2

1 ,
e Require L1 all oo Tt —
= t

o.ag--

e For L2: look at global u, )

. ol :**“:*+++HHH+ +HH']LI _I |
match to offline u, compare o s

L2MO req. g | v

—
B

ev/1 Ge

—L2 maiched
oaff - —I2medpt5
saallassloaselaisalopaalivaalogailogaalassslanps
- o 5 10 15 20 25 30 35 40 45 50
T roo0fbgaus width: 0.103 +- 0.001 =
o pyaus | . =L pt LL
=3 :0.186 +- 0.002 eff 0.99413 P eff 0.9602
=t +-0.0004 = 7000 +-0.0016 F
@ conok- --0.0004 ﬂ-"ﬁm --0.0016 ;& | eff pT = 6.: 0.912 +- 0.001
| eff, no trk req: 0.91 :*-n-— 0.
so00f- 5000 |:|_9:— -
E 4000 1 = i
3nnn:- o= eff match: 0.864 +- 0.00
; ) eff (scale, match): 0.905 + 0.003
2000
L 2000 0.7
'IDDDi' 1000
: osf =
-IEI.E -04 -03 02 01 4 01 0.2 0.3 04 O3 -:El.i- -04 -0.3 0.2 01 -0 01 0.2 0.3 04 05 LE d
— me
A 1 wu(offl)-L2 p(med) A ¢ p(offl)-L2 p(med) 051
o4l —L2 med, no trk req.
hiaaallasslausslassalossalosnulesaslasasllansslans
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Muon Trigger

e Copy WZ-results:

—Req. L2M5

—Use Z uu events, treat
each u as seed for W
event

—Trig-sim event+
check L3 track
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Efficienc

1

0.8

|+ T

Efficiency- L3

s
=

1 e

.

£=893+1.7%

Require one L3 track, no Pt cut
i ( Nhits XY >10)

. (ontop of medium matched | in geom accep, L2M5)

0 15 20 25 30 35 40 45 50 55 60
oy
0.8 e
k3 I —+—
S o7 Tt 4
F=
W o6 —|—
0.5— E=74.1 i’1.4 cyﬂ
0.4
0.3 Require one L3 track > 10 GeV
B ( Nhits XY >10)
0.2
0.1 __ (on top of medium matched [ in geom accep, L2M5)
_||||||||I||I||I|I|||||\I||||I||I|I|||
Q9 15 20 25 30 35 40 45 50 55 60
Pt muon (GeV)
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Muon Timing Efficiency

e Use MuoCandidate

e (Cosmic-rejection using

A+BC layer times

e Look at dimu-triggered

events w. 2 med, trk
muons, count evts 1n

peak that have 0,1,2 mu

1n time

Thursday, March 13th

Events/4 GeV

2
1w

=] -.'I!-"q — = N _"...{'
eff: 0.99009 +- 0.00029 U
eff: 0.99008 +- 0.00029

1 1.5 2

10
[ 1 ]
2.5 3 a5 4 4.5 5

U=l iv mass

E-

eff: 0.9836 + 0.0029
—2in time

=]
£

—1 in time

10 0 in time

=]
1

Events/4 GeV
Events/(2/4) GeV

¢u
=

eff: 0.9859 +- 0.0007
eff: 0.9862 +- 0.0007

L] ] 8

i
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L-1L IV mass

1 |
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L~ iv mass
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Muon Isolation

e Consider tracking + calo-based isolation variables

e Get efficiency+rejection numbers from Z+QCD samples
— 7.: two med+trk in mass window

— QCD: p13 MET < 10 GeV

Signal efficiency | QCD eff in % for pT > 7 GeV > 10 GeV > 15 GeV
0.95 0.43+0.06 0.36+0.06 0.26+0.06
0.90 0.257+0.017  0.20+0.0155 0.13+0.011
0.85 0.175+0.011 0.13+0.01 0.080+0.006
0.80 0.134+0.007 0.099+0.0057 0.060+0.003
Signal efficiency | QCD eff in % for pT > 7 GeV > 10 GeV > 15 GeV
0.95 0.47+0.03 0.40+£0.03 0.280+0.025
0.90 0.305+0.024  0.24+0.022  0.15+0.016
0.85 0.209+0.012  0.158+0.011 0.094+0.007
0.80 0.156+0.010 0.114+0.008 0.066+0.005
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= 1- . °
j 1 s Muon Isolation (II
@ [ —=EThalo uon 1501ation
008~ -=E cone 0.4-0.1
E ——[E cone 0.4-0.15
Tog — E cone 0.6-0.2
5
o }
oP-4
ol
< |
S f
m[}.i_- ool
Al [ ]
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 r )
Signal Efficiency, cen. EM:_*FE pTtrk ;
.9 > o @ [ *@5+Halo0.4-01
g . —+ET flow E ——upl =7 GeV D F ~@2.5 5
@%8 —=ET flow N Dost = pT >10 GeV E“‘S:' @ |
EEEI-.TE— -3 pT trkin 0.5 E‘Eﬂ-? —1 pT > 15 GeV Lu“ :_ ) 1 ) .
b f =Ntkon05s T 9 A ~-max(L pTtrk;Halo)
TP «XpTtkin07 _ goe sl
3% +Ntrkon 0.7 J0.5 i
F = - N
g4 grs 0.2} - !
Qo.3f Qp 3 r y
S E ' a *u 4
mﬂ-.E;‘ 0.2 5.1: ."‘- ._f;. e :
n-.fir....|....|....|....|....|....|....|.... 0.1 :IIIIIIII
H'.E. 0.65 0.7 u.?.s ?.E 0.B5 0.9 0.95 ﬂ'..ﬁ 0.65 0.7 ﬂ'..TE .ﬂ.B 0.85 0.9 0.95 8.5ﬂ.ESH‘.Eﬂ.E5“.?“.?5“.5“.55“.9“.95 1
Signal Efficiency, cen. Signal Efficiency, fwd. Signal Efficiency
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* Zuu
—Rejection in 3
steps

=» No other loose
mu

=» No cal+trk in Z
window

=» No isolated
track w. pT > 15
1n Z window
—Use data Z to
estimate eff. of
cuts

Thursday, March 13th
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20 40 &0 BO 100 120 140

— after cal
—A o=1.
—-"- +is0

-+ pT=15
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U U iv mass

Z uu data

L 1 iv mass

300

200

100

—>

—A 0=1.
—-"-, 08
— A 0=1., cal only™5
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u(tag) u(cal+cen) iv mass
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140 #* S:111.0 S/B: 0.4
q',I12l;| .

100 } 1} } 70-110 GeV: 0.824

:: +H|{.ﬂ'ﬂ H ut data
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t L1
L iy,

i-highest pT track mass



Backgrounds

e Wuv

—Rejection
using
transverse
mass

—And MET

—No eff
estimation
from data
yet
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anod
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aood
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The hadronic tau

e Look at profile (ET1+ET2)/ET

e Look at trigger events “came In” on
—Require L2MO-term

=» determined eff
=»basically un-prescaled
E 350;‘ | g soof-
% 3““;‘ % 25[:5-
E 25:1;- E "3
200
L 150
150F
: oo
100 X
sof sof-
001 0203 0.4 0606070808 1 01 0.5 05 04 05 0.607 0505 1
T profile, w. trigaer T profile, wo. triaaer
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The had

e Background
sample:

—Cuts->shape?

E'[Mﬂ $

=1

.EDJE :.: i:l:
}D 14 _|_

q}DJE -+
e

(%]

0.06
0.04 —p
= -+
0.02 -
== ——

© 01 02 03 0.4 0.5 0.6 0.7 0.8 0.9
T profile, opp. sign
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ronic tau -

o™ Hj —all
3 0 + Very 1so
< | i T —bitiso
20.(]8':- ;_l_
%D.ﬂﬁl— +
&= ¥

0.04 1:

0.0z

o 5

© 010203040506 0.7 0.8 09 1
1 profile, opp. sign

—o0s, bkg
——ss, bkg
—— 55, sig

o 15 20 25 30 35 40 45 50

T trkpt, opp. sign
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Bkg.

—all
—ettr cut
—ettr, ss

[
[=]
=]

e
=
=

fract evis/0.02
T
=

[
[=]
=]

DD 01 02 03 04 05 06 OF DB DD 1

1T profile, opp. sign

[

2

(=

DD o1 02 03 04 05 0E OF OB DD 1

1T profile, opp. sign



The hadronic tau - And Cuts

Em- —0pp sign
* Look atettr:  g| —oamosn
s
—Sum pT of  °=f}

add tracks in

0.5 cone o |, i
S0 :

1} 0
0\ 5 10 15 20 25 0 01 02 03 04 05 06 0.7 08 0% A1

T, £ not 1 trks 1 profile, ettr>2.5 GeV

601
40

20

gl M PTTT] PETT1RTT] PETTLATTTY PrrT Pt 1 11 ]
0 o1 02 03 04 05 06 07 0B 09 1

1 profile, ettr>2.5 GeV
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The hadronic tau -

e [.ook at ettr:

—Sum pT of
add tracks in
0.5 cone

— add 1s0

Thursday, March 13th

@ soo

Te]

500

@

00
@

300

—opp sign
—same sign

7, Z not t trks

saaloasy rrT
Gﬂ 01 0.2 03 04 05 0.6 0.7 OB 08 1

T iso, ettr>2.5 GeV
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10 15 20 25

And Cuts

0 01 02 03 04 05 06 07 08 09 1

1 profile, ettr<2.5 GeV

0'....I... oo lesaabonaalonsaliasalose i
0 01 02 03 04 05 06 07 0B 09 1

1 profile, +is0<0.2



The hadronic tau -

e [.ook at ettr:

—Sum pT of
add tracks in
0.5 cone

— add 1so
— Add profile
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And Cuts

@ 500

o 500
@
1; 400
@

—Opp sign
—same sigh

10 15
1, ~ not t trks
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o >\
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_—V
40:-
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T iso, ettr>2.5 GeV
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1 profile, +is0<0.2



The hadronic tau -

e Look at ettr:
—Sum pT of

add tracks in

0.5 cone
— add 1s0
—add profile

—and look at

tracks...
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And Cuts

evnts

100} —ntrk, 10 deg
! —nktr, 30-10 deg
8o
soF
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L —{ 1
L1 Loseslawealivasl il
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ntrk
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2o
piul |||||-:—|_’I-I'n
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The hadronic tau NN

e For people
who like
neural nets
even 1f these
are trained on
MC that does
not describe
the data....
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The hadronic tau - cal pT

}2‘00_
313:{

To see just just g i ‘
low energy  E= 1L

100F

“stuff”
Check track pT, J‘ ” ]ﬂ] P H

10

T T
evts/0.1

20f

. ..H.IHH.I._L

100k Very Gﬂ.; 1Il] 1I5 2:) 2; 3II] 3|5 4'0 45 50 ﬁﬂ. EI‘HJ 15 20 25 30 35 40 45 50
. . T, Z not t trks T calpt, +prf>0.75
similar _ _
g'ﬂm_- —opp sign % F
E 3;].- —same sign %

o L PYTTY PYTY YO PRI PO Y [isrez )

u051l]152ﬂ2.53ﬂ35404550 00“5101520253035:Iﬂ045ﬂ]
1 calpt, ettr>2.5 GeV 1 calpt, +is0<0.2
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What remains to be done...

Divide into types and look at Et/pT
Invariant mass -> debug code

Factor opp sign - like sign -> numbers of events
Expected # events -> use eff numbers from data
Z. uu background -> practically done
Efficiency of cuts on tau - have to use MC

Use CTF p13.08 MC - about ready

(and as soon as QCD availible check 1f
background 1s decribed....)
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